A cross-sectional study was conducted to assess the bacteriological quality of water in Haldwani block, Nainital District, India. Stratified random sampling was used to categorize water sources and consumer points. In total, 108 samples were collected: 15 from the Gola river, 51 from water taps, 24 from water treatment plants and 18 from tube wells. Samples were tested for coliforms by the most probable number technique. Identification of species was done by standard procedures. Of 108 water samples, 58.8% were found to be polluted. All samples of water (n ¼ 15) from different sites of the Gola river were found to be highly contaminated. Out of 24 water treatment plant samples, four samples were found unsatisfactory, while more than half (51.6%) of its supplies to water taps were polluted. From tube wells and their water taps, 88.8 and 60% samples were found safe for drinking respectively. Bacterial contamination of water treatment plants and their supplies indicates significant disparities in the efficiency of water treatment processes. Contamination of water taps of tube wells suggests leakage of pipes. There is an urgent need to improve these services to ensure the supply of safe water for consumers.
INTRODUCTION
Water is essential to sustain life, and every effort should be made to provide satisfactory supplies of drinking water to all (WHO ). The microbiological contamination of water is a significant global problem. It is estimated that unsafe water and a lack of basic sanitation led to at least 
MATERIALS AND METHODS
This cross-sectional study was undertaken in Haldwani
Block of Nainital district from December 2008 to June 2009. In Haldwani town, the Gola river contributes nearly half (44%) of current total water production. The raw water intake for this source is about 1 km downstream of the Gola canal head works. The design discharge is 930 million litres per day (mld), out of which only 28 mld is allowed for drinking purposes.
Water is taken through a grit chamber from where it flows by gravity about 1 km through pipelines up to the main waterworks located at Kathgodam for treatment.
Clean water is stored in a ground level service reservoir (GLSR) at this waterworks and distributed to six more GLSRs for supply in the distribution network. Another source of water is Shitlahat spring. However, this source has been depleted to a negligible level. In addition to the river, 28 tube wells have also been constructed in different part of Haldwani. These tube wells are directly connected with the existing distribution network and contribute more than half (about 56%) of present total water production. Some communities in the outskirts, having no access to piped water, obtain it from the river.
Number of samples tested
Bacteriological analysis of water was done from the source to the common tap (referred to as a standpost). Water samples were taken as follows: 15 from the Gola river (five samples from different sites of the river, once per 2-month period over 6 months); 24 from water treatment plants (one from each GLSR per 2-month period over 6 months); 31 from water taps of treatment plants (samples from 12 pipelines of the six main GLSRs, once per 2-month period over 6 months; however, five samples could not be taken in the last month of study due to ongoing repair work on five pipelines), 18 from tube wells and 20 from water taps of tube wells. Since pipelines from tube wells are directly connected to the existing distribution network of the town and there is mixing of both tube well water and water from GLSRs (Gola river water), water from one zone travels freely to other zones.
Therefore, samples were taken only from those tube wells where distribution was clearly defined (Figure 1 ).
Bacteriological analysis
Water samples of 100 ml from each source were collected in 500 ml capacity sterilized bottles, containing 0.1 ml of fresh 1.8% (w/v) aqueous solution of sodium thiosulfate, using standard water collection techniques (Senior ). These samples were labelled and transported to the Laboratory of the Microbiology Department, Government Medical College, Haldwani, within 4 h of collection.
In the laboratory, all the samples were subjected to the Multiple Tube Test for determination of most probable number (MPN) of coliforms and faecal Escherichia coli.
Aseptically, one 50 ml volume and five 10 ml volume of water were added to bottles and tubes containing 50 and 
RESULTS
The distribution of water resources of Haldwani town according to presumptive coliform count is presented in Table 1 . All samples of water (n ¼ 15) from Gola river sites were found to be highly polluted as MPN counts were up to 1,600/100 ml. Of 24 samples of water at water treatment plants, one-third were recorded as excellent, half as acceptable and the others as polluted. Of 31 samples of tap water 
DISCUSSION
In the present study, Gola river water was found to be highly unsatisfactory with MPN counts up to 1,600/ Furthermore, the present study suggests that groundwater samples in Haldwani are better than found in a study conducted by Goel et al. () who found that in their study area groundwater was highly contaminated with faecal material. However, in the present study, 40%
of samples from tube well water taps and 51% of samples of tap water from treatment plants were polluted; this is a matter of concern, and might lead to outbreaks in the future. Independent monitoring of the quality of drinking water by the Department of Microbiology or Community Medicine needs to be done on a regular basis. Further, as water quality, this can be used at sub-centre levels after imparting adequate basic training to health workers.
Limitations of our study were that our sample size was small; if we could have included several similar towns in the survey, some general conclusions about water quality in such regions could have been reached. Bacteriological analysis was only done from main sources and common taps; water from households was not tested due to technical and logistical problems. Outcome of testing may not reflect the quality of water actually consumed at home.
CONCLUSIONS AND RECOMMENDATIONS
The water sources (Gola river water and tap water) of the study areas were highly bacteriologically contaminated and so not fit for drinking. Bacterial contamination of treated water plants and its supplies indicates significant disparities in the efficiency of water treatment processes.
After filtration at a treatment plant, water should be chlorinated properly. Tube well water was found to be satisfactory, whereas contamination of water taps of tube well supplies suggests leakage of pipes. There is an urgent need to improve these services to ensure safe water for consumers. Although Uttarakhand Peya Jal Nigam certify water quality regularly, independent monitoring of drinking water needs to be done on a regular basis with a system of feedback and corrective measures.
